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L G P S A P 
SYMBOLIC ASSEMBLY PROGRAM FOR THE LGP-30 COMPUTER 
James N, Orton, Royal McBee Corp. 

INTRODUCTION 

An essential step in the writing of a program in machine language 
is the use of a symbolic version of the program for the preparation of 
the final coding sheets. The arbitrary symbols used for addresses are 
selected to be appropriate to the problem being solved. 

The program described in the following pages relieves the programmer 
of the work of final translation to numerical addressesj a slight modifica- 
tion of the usual symbolic program with machine language instructions and 
arbitrary symbolic addresses is entered into the LGP-30 computer. The 
output is a finished program typed in coding sheet format with numerical 
addresses (not optimized). As part of the input, absolute addresses or 
hexadecimal patterns may be entered as required in place of the symbolic 
program steps. Thus the programmer can readily establish linkages with 
standard subroutines, and in general, has all the "bells and whistles" 
of the machine at his disposal. Format control is feasible so that 
comments on the individual program steps are typed on the final coding 
sheets. The program as it is assembled is stored in the LGP-30 where 
it may then be executed or punched out using POOL Program K2-71, the 
Repositionable Decimal Memory Punch, or 13.2, the Hexadecimal Punch. 

Programs in languages similar to the LGP-30 machine language may 
also be usedj for example, a program for 2lj,0, the Floating Point 
Interpretive Routine , can be assembled by LGPSAP. Unfortunately, 2U.1 
cannot be assembled because the program does not handle the 800xmmmm 
instructions, other than the 800Tmramm. 
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LGPSAP 

SYMBOLIC ASSEMBLY PROGRAM FOR THE LGP-30 COMPUTER 

James N, Orton, Royal McBee Corp* 

PURPOSE; 

To input a symbolic code, translate the symbolic addresses into the numeric 
form required by the LGP-30, store the translated instructions sequentially 
starting from a specified memory location, and output the code in both symbolic 
and standard LGP-30 decimal form. 

GENERAL DESCRIPTION: 

Input. The input to LGPSAP is a symbolic program with a carriage return 
after each instruction so that it prints one instruction per line. Each sym- 
bolic instruction consists of: (l) a symbolic location, if the instruction 
is referenced by another, (2) the standard LGP-30 operation code, and (3) the 
symbolic address for flexowriter input, comments may be written to the right 
of the instruction if desired. 

Preceding the program to be input, two words must be input (either 
manually or from the tape): 

1, The starting location of the program, in decimal. The program is 
assembled beginning at this location. 

2. The "reference address" of the program, in decimal. The "reference 
address" is equivalent to the "modifier" in the Program Input Routine 
(10.1|.)» If the program is to be executed after assembly, the"reference 
address" will generally be the same as the starting location. For 
preparation of a punched tape, a reference address of 0000 may be 
desirable. These matters are discussed later. 

For assembly, the program tape must be input twice to the assembler. 
Six-bit input is required. On the first pass, the assembler compiles a table 
of the symbols used in the program, and another table of the addresses repre- 
sented by the symbols. On the second pass, the assembler stores and outputs 
the program, substituting the proper memory addresses for the symbolic address- 
es. Constants, in either hexadecimal or instruction form, and absolute- 
address instructions may be input as well as symbolic instructions. 

Symboli c Checks During input the assembler makes two symbolic checks as 
a logical aid to the programmer. It notes (l) the use of "multiply-defined" 
symbols and (2) the use of "undefined" symbols. These terms will be explained 
by illustration below. 

SPECIFIC DESCRIPTION: SAMPLE INPUT AND OUTPUT 

The following sample assembly is illustrative of the principal functions 
of the assembler. A tape of this assembly is included in the program package. 
An explanation of these immediately follows: 



No te on tape contents : The tape distributed with this program description has 
information punched in the following order: 

1, The basic LGPSAP assembler. "LS"j 2. The modified 21.0, "D3«; 3. "Sample 
Assembly" (see top page three) k* Coding for Assembly Routine (LGPSAP and 
Decimal), see pages lU-20. -2- 



LGP-30 USERS' ORGANIZATION - POOL 

. n . .■iwii' ^-^ii>-|1iiiij -■iimiiim nr T - ■"■■■■ I ■ ' 1 ' " ""■ " -■— ■ 



SAMPLE ASSEMBLY 



Double spacing was used on the second pass, 
Flexowriter settings: Margin 6, Tabs 12, 16, 22, 32. 
.0000700 



Notes 

(see below) 



pi (First Pass) 

ilflOO'liOOO' 

'alpha' b' 
h« 
xp' 
xi' 

'beta ' xu ' 

»3x» 3089' 

lyt T 
_ t 


beta' 
gamma' 
0000' 
0000' 

6363' 
ql72' 
i 
i 


1 
bring beta 
store into gamma 

exit 3 

mask 

at q-29 


'delta' 

'c2' 

'beta' 

'n> 

'1+zqx' 

'end" 


u» 

xz' 

a'/m 
t 

t 

i 


delta' 

0001* 

gamma' 
t 

llq2' 


variable connector 

3 

counter 


p2 (Second Pass) 

/Symbolic Code! 
!Loc2~" ©p2 


&ddr2 


[Decimal Codej 
[Loc., Op,, AddrJ 


[Comment s] 


'alpha ' 


b» 


beta.' 


1*000 


bl*00l* 


bring beta 1,3 




h' 


gamma '/u 


1*001 


,qqqqqqqq 


store into gamma 2 




xp' 


0000* 


1*002 


pOOOO 


h 




xi' 


0000' 


1*003 


iOOOO 


k 


'beta' 


xu' 


6363' 


hook 


u6363 


exit 3 } k 


'lx> 


3089' 


ql72' 


koo$ 


,3089ql72 


mask 5 


'y' 


t 


t 


1*006 


zOOOO 


at q-29 7 




z' 


t 


1*007 


zOOOO 




'delta' 


u' 


delta' 


1*008 


ulj.008 variable connector 


»c2' 


xz' 


0001' 


1*009 


zOOOl 


6 


'beta' 


a' 


gamma */u 


1*010 


,qqqqqqqq 


2 


'n» 


i 


i 


1*011 


zOOOO 


counter 7 


'iizqx* 


t 


llq2' 


1*012 


,000011q2 


5 
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Output? First pass. The sample printout following "pi" is the Flexo*- 
writer output from the first pass. Output in addition to that from the tape 
itself xJill occur only if a multiply-defined symbol or other input error (see 
below) is detected. 

If the Photoreader is used for first-pass input (but first see "Note on 
use of the Photoreader" below), no printout other than "pi" and the error 
indications will occur. 

Output: | Second pass. The printout following "p2" is the Flexowriter out- 
put from the second pass. The output, in addition to that from the tape, con- 
sists of the standard decimal representation of the program as stored in memory. 
The symbolic and decimal representations of each instruction appear side by side. 
In addition identifying characters are printed next to the symbolic address when- 
ever an undefined address symbol is detected (see below). Since format controls 
are all on the input tape, the Flexowriter, rather than the Photoreader, should 
be used for second-pass input. 

Tape format. Instructions which do not have a symbolic location are input 
in two wordsT "' "(a) the command and (b)""the (address, each of which is followed 
by a stop code (making 2 stop codes per line of coding), instructions which 
have a 'symbolic location are input in four'words: (a) an initial zero-word, 
Tby the symbolic location, (c) the command, and (d) the address, each of which 
j-s, followed b y a sto p code (making k stop codes per line of codingTT The initial 
zero-word will thus appear as a stop code; its only function is to indicate that 
the next word input will be a symbolic location. 

Format controls (tabs, carriage returns, etc,) should al l be p unched on the 

tape . These are arbitrary, save for the following: if" a comment follows' 'the 

instruction one tab must follow this comment (to clear accumulator. bits 26 - 31; 
only the tab will accomplish this, using 6-bit input on a standard Flexowriter). 
For the sample assembly above, tabs were included between the location operation 
address and comments j for the assembly of the program itself (see below) the 
first two of these were omitted. 

Note on use of the Photoreader. The standard reader does not input 000000 
(6-bit) on the execution of a tab,' as required by the assembler if there are any 
comments included in the program. A minor modification of the input circuitry 
or exclusion of program comments is thus required for use of the Photoreader on 
the first assembling pass. 

End-o f -program symbol. The symbol "end, " preceded by one and followed by 
two stop codes,' must folloxf the last instruction of the program. This symbol 
must be used only for terminating an input; it should not be used as a program 
symbol. 

Symbol specifications. Any numeric, alphabetic, or alphanumeric symbol of 
one to five characters in length is permissible. Certain symbols have special 
uses which are given below. The typewriter controls such as upper case, lower 
case carriage return etp, are not considered by the assembler as characters. 
The symbols "TEMP" and "temp" are indistinguishable as are "()" and "90," or "-" 
and »+." 

Explanatory Notes (Ref . Sample Assemb ly) 

1, Starting location and reference address. The reference address is the 

-a- 
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"base number" of the addresses, i.e. the number from which the addresses (as 
distinguished from the locations) are numbered. In the present example, with 
reference- address ■ ItOOCf, the address "beta" * UOOlu If the reference address 
were 0000, the address "beta" would be OOQlu In either case, the program itself 
is stored starting at 1*000. 

2. Undefined syjjbols. The symbol "gamma" is "undefined" in the sense that it 
does not appeaTIn the "location" column, and hence no numeric address can be 
associated with it. In such cases "/u" is printed following the symbol, and the 
easily recognized hex pattern "qqqqqqqq" is stored in the given memory location. 

3. Multiply-defined symbols. The symbol "beta" is used to represent two 
diffoSJTIo^Tons7iBjwsT"and 11 of the "p2" code). Each time a location sym- 
bol appears after its initial appearance, the characters "/m" are printed follow- 
ing the command of the given instruction. When the code is assembled on the 
second pass, the stored address corresponding to a multiply-defined symbol is the 
address assigned to it on its first appearance in the code. Thus "beta" ■» kOOl* 
in line 1 of the "p2" printout, rather than ItOlO. 

h. In structions with absolute addresses may be input by prefixing an "x" to 
the operation, as for PIR input. 

5. Hexadecimal .constants may be input, as illustrated, by using "x» as _ the last 
character "of the symbol designating the location of the constant. The eight- 
character word must be split into two four-character words for input, since they 
are input as 6-bit characters and converted to i^-bit by LGPSAP. Leading zeros 
are not required for either half of the word. Thus: 

,3089ql72 is input from tape as 308?»ql72' 

,0009ql72 can be input as 9»ql?2« 

,00000002 can be input as *2» 

,U0O000O0 can be input as U000» *. 

6 « Instruction^ orm constants may be input, as for PIR, in the form xz'AAAA'. 

7. Temporary storage location s, muntars. parameter s, etc* may be symbolically 
specified as illustrated^ they will then be set to zero during assembly. Symbols 
ending in 'be" may be used here. 

OPERATION OF THE ASSEMBLER 

For operation the f ollowing sequence of steps should be executed: 

1. Load input tape in Flexowriter (or Photoreader). 

2. Using It-bit input, type manually .OOOAAAA, where AAAA is the start fill 
location of the' assembly subroutine LS. Depress START COMP lever on Flexowriter. 

3. Depress 6-bit__input button. 

k» Lift MAN INPUT on Flexowriter (if using reader, switch to reader input in- 
stead) . 

5. Depress START COMP lever again. The Flexowriter will print "pi" and the 
starting and reference addresses will be input. After about 2 minutes, the rest 
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of the tape will be input for the first pass. Any multiply-defined symbol error 
checks will be printed out as noted. Possible error stops may occur (see below). 
When the symbol "end" is reached, the Flexowriter prints out »p2" and the program 
stops, indicating that the second pass may be started. 

6. Restart the tape in the Flexowriter to input the first word of the program 
proper (immediately following the reference address). ""Depress START COMP. 

7. After the second pass is completed, a new tape may be loaded and the assembler 
restarted by simply depressing START COMP. 

ASSEMBLY OUTSIDE THE "ALLOWABLE RANGE" 

The assembler is self -protecting, and will input a program only into that 
portion of memory separating the assembler itself from the symbol tables, and 
not occupied by either. The symbol tables occupy the last 16 tracks in memory 
perdiitting the use of up to $12 different symbols in a single program. The 
output routine is fixed at 0300. If LS is loaded at 0700, the maximum range of 
locations 1232 to lt.763 will be available for program assembly. 

If it is desired to locate a program out of this range, for example starting 
at 5000, this may be done either by the use of K2-71 (see below) or as follows: 
Assemble the program within the allowable range, specifying 5000 as the reference 
address. Using program 13.2, output a hexadecimal tape of the stored program and 
change its "v" load instruction to load the tape at 5000. This illustrates the 
purpose of the reference address function of the assembler. 

Preparation of Repositionable Punched Tape 

Repositionable decimal punched tapes are readily prepared for the assembled 
programs by use of the POOL Program K2-71, Note that if the recommended initial 
locations of 0300 for the D-3 tape and 0700 for the LS tape are used, the program 
for punching must be entered after the assembly has been completed. By this 
technique it is possible always to use a standard initial location for the assem- 
bled program and to reposition it as desired later. The "modifier" used will be 
the same as the "reference address" of the assembly routine. 

ERROR STOPS 

During the first pass, the Flexowriter types out indications of the following 
errors: 6 

. V 

Flexowriter 
l 0ut P ut Error Remedy 

" ob " Assembly is "out of bounds"; Relocate assembly and 

that is, not within allowable restart 
range given above 

" st " Capacity of symbol table has Easiest solution is 

been exceeded (should occur to divide program in- 
only rarelyj possible only to two or more sub- 
with large programs) routines and assemble 

separately 
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SIMBOL TABLE: 

Tracks I4.8-63 inclusive are used for the symbol table and the symbol address 
table. Time is saved in storing symbols in the table in this program by the use 
of a random number method for the determination of the final locations of the 
symbols. The last nine bits of the six-bit pattern for the symbol are treated as 
a number from which a random address within the table is generated. If this 
address is not occupied it becomes the location for the symbol. If it is already 
occupied, the next address is then tested,, Uniqueness is assured during the 
second pass by a comparison of the symbol sought with the symbol already stored. 
Further details are given in the Appendix. 

LGPSAP SUBROUTINES 

LGPSAP consists of two subroutines: (l) the assembler proper, designated 
LS, and (2) the instruction printout subroutine, designated D3. It also uses 
PHt 10. k (see below). Subroutine D3 is a modified version of the decimal memory 
printout routine (21.0) and hence prints out hex words in fractional or hexa- 
decimal form according to the setting of the TRANSFER CONTROL button, A list of 
the changes required in program 21.0 to obtain D3 is included below. Following 
this is the assembly of LS in LGPSAP code and decimal code relative to 0000. 

The subroutine assembly is as follows: 

Subroutine Load At Memory Space Required 

D3 0300 0300 - O663 

LS Relocatable, but Five and a half tracks, plus 

maximum space is locations lj.800 - 6363 for sym- 
available for pro- bol and symbol-address tables 
gram assembly when 
loaded at 0700 

PIR 10, k 0000 0000 - 0263 

Subroutine LS uses the binarize 
subroutine of PIR 10. 1*. (Note: 
other versions of PIR may not 
be used here). 

TIME 

On the first pass, the program will input about 17.5> instructions per minute, 
and on the second pass, about 9.5 instructions per minute, using the format illus- 
trated for the assembly of LS (see below). These rates would be somewhat slower 
if the symbolic location, operation and address were separated by tabs, or if 
more comments were inserted (conversely, a program without any comments could prob- 
ably be input at the rate of 11 or 12 instructions per minute on the second pass). 

These figures are relatively unaffected by the length of the program. More 
specifically, an increase in the number of unique symbols used in the program will 
not increase the symbol-table "lookup" time for any given symbol, until the number 
of unique symbols begins to approach the maximum allowable 512, (The programming 
logic for accomplishing this was suggested to the author by Mr f George Feeney of 
the General Electric Company). 

The present version of LGPSAP is unoptimizedj a further reduction of input 
time could doubtless be realized by full or even partial optimization of the code. 

-7- 
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APPENDIX ? The Random Address Generator 

The operation is given in the flow chart in the first box following variable 
connector branch VIA, as follows: 

Bits 1-9 (WD * MPLR mod 2 3 °)-£R, 

where the symbol is to be stored in the Rth line of the table. The LGP-30 instruc- 
tions corresponding to this (ref. the LGPSAP symbolic code) are: 

Loc . Op . Address Comments 

VIA. B WD , n 

N MPLRX (WD * MPLR) mod 2* at 29 

M 1A21 Bits S - 8->Bits 21 - 29 

E NMXML Extract Bits 21 - 29 

LS15 H R and store 

The locations referred to contain the following: 

WD the current symbol 

1A21 XZ OitOO 1 at 21 

NMXM1 XZ 0763 mask 

MPLRX ,5K2 1KGF ^ ±1 at 30 

In other words, the equation for the "random number" function could be expressed as 

R a Integer 5" T(S x 5 11 ) mod 2 3 °'x 2~ 2 \ 

Where R is as defined above and S is the value obtained by regarding the symbol as 
a number at q = 30$ R ranges from to i>12. The incorporation of this search- 
saver into the routine reduced average assembly time by about two-thirds. 



-8- 



BINZ 

CR 

CRLOC 

FORBT 

LGSYT 

LLSEE 

LZSYA 

LZSYA(R) 

LZSIT 

LZSIT(R) 

MOD 

MPLR 

NEGWD 

NMXMI 

R 

S 

STLOC 

SICTR 

¥D 

WKLOC 



JX 
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TABLE OF SYMBOLS FOR THE LGPSAP FLOW CHART 

Binarize 

Carriage Return 

Current location of program being assembled 

Convert from 6-bit to it-bit characters 

Address of a line in the symbol table 

Last location +1 

First location of the symbol-address table 

Rth line of symbol-address table 

First location of the symbol table - 1 

Rth line of symbol table 

Modifier 

Multiplier for computing random address (=f> ) 

Negative word (s^wrwwwwHVTq) 

Number of lines in the symbol table - 1 

Random address modifier for symbol table 

Index for lines of symbol table 

Starting location of program to be assembled 

Symbol address counter 

A temporary storage location 

A temporary storage location 
Table of Symbols Used on the Coding Sheet Notes 

( Less than 
) Greater than 
* Multiplied by 
e Exponent 



~S>- 



Flow c.Ko^'tr 



oooo 




PRINT 



k > 



START 



AC 



0009 OP"- 

fitot w*rel I >/ Convert S? 



0013 



Statin t teethe** 
of pro^i^w 4> l>* 




IR l«,4) 



0016 




0022 



Jf STWC < ILSp 
Og $TU>C * t»SVT, 

P LS4 , 

kUSPi « last fa <<-*) ft 1 
l«YT« pit /.«Csy«WUie)-l 



002$ 
Modifier 




. ie4A4 au«»bltJL 



<H § 



0k30 



0029 




0032 



u; 



&« 









&R.R0R siefS 




SVCTR * sywLt-a^rtSS counter 
S » tVwfe* fop Jt*#± *f S*tMfc«l 4«jj& 

00ij2 




/^M«mUh M #tst*j| bowls' 

ooW — ~ — — 







1 



if S <NMfcMd 



"*^<v 0062 




L.©op *l» >t»f* a 



WMKM i » ( # Iww m symbol -Ute ) - 1 • 541 

ussyr-o A«uuti*t i.u«f s^mui 4*w«) 

010 
006l 



Ul "latte 



LS 



IWHjT" 
leftist. 



010$ 



J£ Wp>0, 



Paf© 10 



4W |»r |ro€e*seJ 



ittfi— 
JSNPT 

V*e* left skift i> 

**■■ ^WU 



©H 



«ai_ 



Xwpwf ne>d* 
^nu^K AC 




0118 

<i£ wd -"end" 
SYCTR-MOD + CRLCC 
— * FLA<i, IS. L^i.^ 




Ufc»elati Symbol 




S 






&<L 






-M=? c P«tl 



,-flrft«.-**i«,»M.,i m - kU : 




0135 

3f.l III iTrJMBh*.— JL-j-i.a . 







Sil 



JJJHS8 



rfc 




021$ ' 

print clRj "pa.,* c#j 

_ 



ji ' umi i K iiiiiiww iiiimw iiiii ■ m il — 

S-Wt symbol Quel arfdrt'ij mir/toMtrt fe 
til W*M, 

*0209 


















AT ,3I«.» wojtp. 



liA^. 



mpur 




0238 




IS IS16 




02U3 







LecaH«n sy M 4«l 

Q2li7 





02U8 



U$f ^owv 4* fed 



.£253. 



[f <HfccW<W*)« - Xi 
•0 Y6 bit) «-* *HU ekar 4 

Page 11 



0300 




A«l«lre> * 

«yi*»b«irc 



0305 



0310 



IS 



Xv 







/it &£* 



"■'^.sarjrfS^' 



11 gOae* M»t»a»ch'oH 

j22Hl 



b«fc SMS ^ 






Switch 



0318 




XNPT 
V ~¥WJD> 

0319 _ a ^ 



031? 
IB LS17 




i4y 



0326 






»w«»w»C'KP«l*as»«MR.!ai(«%.w 






V -»■ ..-> fc 



033$ 












^A-^^S- 



— ~ 



■;j5s 
















>' 



$4*t€t assure,, 



0362 



">-.,w^* Iwww— «»Biiwm -il) 

OliO? 



UiGL 







wi!MSKJ<r*mKS*waK''- 






QtilC 







~T( 



ML. 
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!JF c*uc * iivi%\ 
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(siV 
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04j22 
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Kocn 
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Coding for Assembly .Routine (LGPSAP and D ecimal } 

(Application of UB3AT Assalnblatt to a tape containing 
the LGPSAP program punched in LGPSAF-type' coding ) 

mmXm to 0000,, JLoodad «t ?O0C 



'Wav'tfOO' 
xs'OOOO' 

XS«O00© B 

X* 9 €©0G s 

*p»l&©* 
JOB»(QCH00* 



5000 pajfioo 

5001 soooo 

3002 p33O0 

3003 SDOQO 
300* pO6O0 
300$ kQOOO 
3006 j>x6oo 

S0000 



xt'QOQG' 

r 9 te£» 
n e toif*t* 

xr 3 Q©63 9 

3» 8 0O51* 

h'trUjac* 

a*llapl* 

t 9 lis*« 

b'cUoe* 

s 9 la»yfc 9 

t 9 lafi» 

«•!«*♦ 

'lae*****!**;' 

• 9 1®29 9 

o'edoe" 

§9*0000' 

a4 9 0000» 

r'ftxt* 

* a «HM t 

OT»OO^ s 
a«00» 8 



«'«9«fcr v 

« 9 1«6 9 

•Ist'apUtiMi' 

»«€»09 e 
ap*35O0 9 

jqs'OfjOO' 

XS®0K3© 9 

aa f 0OOO* 
a® 9 6ap0 9 
SS'OOO© 9 



c05i9 

3009 pOOOO 

3010 10000 
SOU 10*51 

3012 u0*30 

3013 XOO63 
301* uOOJl 
3013 K>51* 

3016 S0§10 

3017 t0035 
3010 1)051* 

3019 B0511 

3020 tOQ22 

3021 U0O35 
3088 b051* 
3023 «0503 
302* «s0515 

3025 pOOOO 

3026 iOOOO 

3027 10*51 

3028 uO*30 

3029 »0063 

3030 «0051 

3031 is0517 

3032 e051d 



u00*9 

3035 pliOO 

3036 soooo 

3037 P35QO 

3038 aOQOO 

3039 popo 

30*0 80000 

3*1 sKSJ 

30^S pj$0© 

3*5 BOOOO 

5*5 aOOOO 



p 

1 

e.r« 

ae » 

Input starting; loc 

•tloe » foxfet(stioe) 

Mnarisa ztc (FIB 10.*) 
atloc « Mnx(irkXoc) 

if atloc C llspl 

ar atloc git iaajfls 
exloe w »tlocE • h, ae • 

ftafetCaod) 



binsCnod) 
•yets? » 8IO& 
i * 



OUft <tf fcOUDda. 

s 



«r 



stop 5 
tjsble Mi e* 



Page I* 



39**900* 
m'OOOO* 
n*00Q6* 
*l*6t 9 iBart* 

y*2jj6a* 

fe'iqmAK* 

«'la89' 

%'mnl* 
•*•• 

t*l*7» 

*la8*e'tav* 
39*0000* 

xl , O0OO c 



•tap 6 



e*wt» 

t»i*9» 

y'isfoct* 

*il«Vt*«t«dBBi>> 

S3 '0000* 
srt'OOOO' 



••six* 
h««d' 

9 2llgKt*Sft*&&* 

'XmL*a9'OO0O* 

Xl'OQOO* 

1»*nd* 



LQP-30 USERS' ORQAMIZATION - POOL 
Coding for A»-»hlT Roirti^ QflESig iadOtoBlaal) 

30*6 2A900 * 

30*7 89000 

3018 80006 

3049 M5U 

3090 «09* 

3©91 fOO& 

309* «A36 

3055 h&fe 

5054 ws» 

3055 «09Q3 

3056 toOJBk 
3©5 WJ513 
3056 sO^ 

3099 toofii 

3060 v&&9 

3061 o033l9 
30& «0# 
30® e053L9 

3100 fOOOO 

3101 iOOOO 
320t H05O® 
3303 **?$ 
310* «©*8K> 
3203 fOJBO 

3306 t0809 

3307 «0i»98 
3200 &m$ 
3309 e0$&,9 
3130 pOOOO 
3111 IOOOO 
»» aOSK 
3113 «gA» 

323* KOSaO 

3315 «&& 

3316 9O8OO 
321? IOOOO 



s'KMts* 
ttUsfhe* 



«*2«ao* 

ft'laft?* 
h*«» 



•••• 

Vl»5* 



9U0 meo 

32» «Qd89 

32m «ofag 

32tt «03Jl 

3MB giara 

32JP> M^l 

3233 «9KT 

3M6 «0H5 

32» mm 

52S9 ftOfK 

3230 tffgS 

3231 U» 
313SI 10333 
3153 soiS 
323% «00%g 



• ■ • ♦ 1 

If • 3* nasal 

• m 

1** Wft©f lit)* 

lMt 6b cfc»r 
if «d gr 

■0 - 

i«Pife looey*® ayafeoa 

• •• ml s& 30 

fl*Rfc «S ttavaogh ae 

if ** • *W» 






(An application 
of LOPSAP Aesenbler 
to a tape containing 
the LGPSAP program 
punched in LOPSA.P- 
type coding) 



• * • ♦ 1 



if • gr 
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LGP-3Q USERS' ORG&HIZATION - PCXX 
Coding for Assantbly aootias (XflPSAP and Decimal) 

•J5S?* J* 36 Bp58g (n#HnOr>wd Si90 «*& 

v'affi' 5^ worn wtn o-8 to tn~$® 

*W JW> «P5U 

yji^j 31«WL *Glk3 

i}i6i'»«6e* 31*3 b£*3 /iMrt + i/ 

••A' 3S&3 «©** ^^ ' 

b»3tt?»* 3jfre bCW 

••*• . 31*9 f*3>»3 

y*s«8f' 53JD |0&SKt 

b'flgstr* 3151 %©$«£ 

•lfl&Wliqrfc' W M$U 

••f ' . 3153 a®» 

jr»l*Sta» 3156 *©1$8 

b*«A* 3157 M^O 

*.**££. 31J9 miiSg if*| «> I***.*, 

•"li^Ofe" 31& «0§0g 

t s i^% 9 3tfii tone 

•Ssfe^V 3tffe toff* 

•IfBS* ^° ^^ * • (r ♦ l>»* «■■. 

•*1«S9" 3»3 «©ga3 . ^ 

h"» $ SS* to&£& m • « . j. 

jm^OOQO" 310© «0©Q© 

*s»cto» 3eo sjpooo 

b'qrcftr* 3&U bQgaft 

••i*^* 3a^ «e»3 

h*aa^«r" 3m^ faOSIft «jrotr - «otr ♦ 1 

•itflG'aet&GOO* 30* FX&O 

»*««»• 3«U$ fflPOOO 

V'SSW' 3SaC7 p$3C» » 

*S S 9OO0' jug© SQ0C30 

ae'ltiW 3«B, piiS&O a 



t 



Pag* 16 



h»wi* 

39*0000* 
xt'OOOO' 

a*l£U«$* 

'ltfU*3*«*^x* 

■'lcfe* 



LG?»30 USERS« 0M&MI2ATI0N - POOL 
Coding for Assembly Routine (LOPSAP and Decimal) 

328^* «e§19 



£0HSK) 
2£30B 



3230 €#519 

3851 O0539 

3se* tot%? 

3S& sSOOO 

3«55 i©WO 

3«tf ffiQSQe 

3837 ©S%5 
3i§8 



lirt 6b 



If eh®r gy 

mo m Q 

ism& tea aqmol 
Imt 



3SSa «Q3fe 

3&« eC539 

3£*S fGG63 

5eks mm 

3m wm 



t'ltiUa 9 

t'ltiUb* 

w'lsli** 
'laHb»b a ev3b* 



3^9 hOBD 

»§0 s£*59 

3«?L €^^5 

3» tfilS 

3tS» sSS* 



If last dissr » *asf" 

m m Q 



latt % 



tt'itf2* 

*UUa'* a «vto t 
y'lrtlM 

••2«i30k* 
t'Ul£a* 
«*l«X3 a 

h'tfttoe* 
«*ltl3b* 



3839 b09K» 

3S8fiD «a&> 

3S€l »5» 

33W y0»& 

3301 Mfik> 

32KB rfQiL 

3305 tQgttO 

33* s©§ef 

33©s tose? 

3306 ispyd 

33e? wS 

32oS feC;-^ 

3509 tsdSl* 

3310 feCSiS 

3311 «dm- 

3321 *©«» 

33« itf$l£ 



If Mft dw » V, 
Mil dor > «V 

sot va» 

. ftOOt(fc4tt%). 






*'ui7* 

"lalS'Ji'r 8 

•'l«ort' 

y'lslja* 

»;U15a'al»»6363« 

* s l«15« 9 
•*2*9Gx' 
t'l*l$»* 

w«l*l«fe« 

y 8 i&l08 9 

'lalSa'b'r* 

a'lssyt 8 

y'lal^f* 
*l«X5f 8 sS» 9 6363* 

1» 9 r« 



B lal56 s »i»«X9Qg' 

JS» S OOQO* 

xs'OOOO* 

h'wklae* 
u»l*l7* 

v'txxt* 

a'fw&V 

xr*0O63* 

y'sisloc 9 

« 8 a*3L7» 

*S»»0OQO» 

aCt'OOOO* 

r'tat' 

u«ftebt* 



UiP-30 USERS* 0RG4MIZA.T10N • POOL 
•5^gg - for Assembly Routins (LQPSAP and Decimal ) 

331% iOU5 ~~~ 

5316 nsOTOg ^ s^wjx 

5317 tcfe 
351B «2®3l8 

3319 M5SD 

3320 tsO^ga 

3321 a©509 
352S «©§33 
33SS U0» 

$32k 10531 

33H5 ^©326 

5326 WW3 



If « 

vc 1 



feit» X»9f*tt^:UrJjM«a 2©3o 
».. r 



t©338 

3329 s©30S 

333© «®5a 

333X a&338 

3352 bOSB9 

3353 «5ig 
353% §f©335 
3355 *«3 

353? rffttt 

3338 W»3 

3339 sSSU 
3» f03%I 
33*1 H#S3 
33te togiir 
33ff M» 
33%% si8*©3 
33^ ^515 
33%$ sW 
33%? pi9» 
3318 goooo 
35% p%H» 
333© sO&O© 
3351 to©»? 
33» b«S 
3355 ^fc 
33ift te©8» 
3355 nSpOI 
355S ro*St 
335? u©%3© 

3358 »€«$5 

3359 aODSL 
33& yG?Sfi 
3361 ecfet 
336g ^^,9 
3363 pODSO 
3%0© 1G0O0 
3*01 8©%§n 
3te v^m 



/Ixayt * r/ 



If wi m ls«yt.r, 






/iw^t 4- r/ 

if l*ayfc„r gr o 



WftSWM 



fOKfcfcCwfi) 

Mns(«d) {psr io w %) 
• »» tdSr(iAXoe} 



®c * 
iapwt first iwox 
to 4-Mt 
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LGF-3G USERS* ORGANIZATION - POOL 
Coding for Assembly Routine ( LGPSAP and Decimal) 



n'lalTfc* 


3&>3 


c^loe* 


3*«A 


xp 5 OOQ0» 


3**05 


act "COCO* 


5I106 


r e ftet' 


3^07 


tt'ffflgbt* 


3&08 


**Xs8*» 


^*09 


» I 1I&JU»C• 


3*mo 


h c *i:Ioe , 


3*>X1 


UrftrVoSM' 


3**2 


• v ;in69* 


3^13 


b , «RS,i^8 , 


3^lk 


•'%SMyt 9 


3*15 


t 9 luttm» 


3^16 


u*2t*' 


3*H? 


•lalTa'b'csaoe* 


^Ifl 


y*lj&7b» 


3*19 


b'vtdoc 9 


3*ao 


9 lis3l?b 9 jtfi«6&©^ 


3teL 


b'orloc 9 


istea 


JGf*O60O 9 


3to& 


*i*03O3 9 


3ksk 


b'erloe 9 


3*»2S 


•*ilag 9 


3*26 


t'UU' 


3*27 


xs'OOO?* 


3*28 


u'lrt. 9 


3*29 


9 f«3tot 9 c 9 6bwft» 


3*50 


C , %«<t• 


3*31 


b*stdx^x' 


3*32 


h'tep* 


5*33 


b 9 ©15* 


3*3* 


h'mmk' 


5*35 


9 frl 8 b 9 6Wl» 


5*36 


•*assOc» 


3*37 


«*%«&• 


5^>38 


h*%wa» 


3*39 


b 8 iw4» 


3*%Q 


m 9 i*|jS* 


3**i 



a05O* 

pOOOO 
10000 
20*51 

uO*30 

o052j6 

WW 
*0fO3 
1*0515 
«05U 
WIS 
M0O35 
b05X5 
y0*21 
b05i6 

hf>5§3 

bC5l5 
rC600 

U0303 
b053L5 
«0^1 

toga* 

£0003 

OO>S0 
c0^9 



1*05x9 
1*0507 
faojjo 

b0§a8 
«o§50 



fa0329 



b"sKM*e 9 

tt » c ** 

b '«$•#>• 
t 9 fta* 



■0$Q5 

W$3B 
M®0 




«t 13 

iqpit second half 

to *~bit 
*fc 31 
♦ video 



orloc m ettoe ♦ 1 



If erloe g» lssyt 



e(nkloo) ... orloc 

OB. print ttib, tp, 
erloe # c(crloc), ap 



If crloe Is flog 

pros *top 

start e«sg» for aaast iapit 

*-bit eomr rtoa» %©r& at 31 

*b*»S at 

*% into e©nB*«r 
InltlallM snafe Mta 26-9 
kth *«$&* char k » *,3,2,a 

position next *~bit efaar 
loft *. t«t ffisfik for saact d^sr 



3*to 

3*90 b05£9 

3*31 o$363 



*® «fcr by I 
If «*r negative 

•BJEtt 
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LGP-3G USERS* ORGANIZATION - POOL 
Coding for Assembly Routine (LGFSAP and Decimal ) 



•el8al"l»8*l» 

Uflfe'aDO'OOQO' 

»8©t&; 8 lS0'4X5f 9 

•IshJOe 9 ^ 9 

•li&9 8 » s eD91» 

'lisW 9 te) a 

B el5'sss»Q01S» 

•lliS>l 88 ftoi 8 
•lss5rfc s x£ 9 %8DO' 
•lau^ass^SOO 8 
•rasral 9 xs 8 0?63 s 

•erlec*" 



'»5k2*lfcgf 8 



B p 9»« 
fgttt 

»cvlb' 8 vlb 8 

* csswx 8 ectt&a * flgjafl 8 
■"Twar*** i^pBfc wiiwft 

*#5wa 99 « 
•tad'" 

9*6 



3^52 K01U6 



3kJS 

3m 



3*m 
&&> 

Mx 

3%fe 

&G5 

5*300 
35% 

2§oa 

3506 
550? 
3^8 
3509 

3511 
5512 
35X3 
351* 
3515 
3516 
3517 
35JB 

3519 

35ao 

3581 
35^2 



35 

35S5 

3J©o 

5587 

358SS 

3529 
3350 
3351 



# OQOQ907« 



,mmm® 

,©Xw$i7<* 

,30*^3000 

v^CSXtOOOO 

SQ0D1 

«asi5 

■0531 

sb&O 
«5€00 
10765 

«ocoo 

tOOOO 

S0O0O 

SO00O 

aOQOO 

jbOSOO 

10000 

BDODO 

,05k21kgf 

sOOOO 

80COO 

«0319 

■035^ 



ffllaoa k at 30 



ftaal lee pla« 1 



iptfibl aaaaol atais 1 



5«sp 11 



CODOO 

SsOOOO 
kCOOO 
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lgp-ju wsEtts* owunizatign - k*>i 

Progr^a fir, 
SYMBOLIC ASSEMBLY PROGRAM FOR THE L0P-3O COMPUTE 



NOTE ON $U8RQUTlfNE 03 



Routine (^i.o, to obtain 05. the LGPSAP output rouMw, 



eitsory Printout 



0002 
0003 



an 



0006 

0007 



0026 
03^9 



u00«9 



°°°k XC0S43 

0005 y0225 

H02CU» 
uOOOO 



00,9 »paii3a 

0020 00559 

*p0305 
*p03oe 



°^ oc *i£#>$ 



Faga &>. 











LGP-30 CODING SHEET 








-, 


PREPARED FOR: 

LGP-30 USERS* ORGANIZATION - POOL 


T fn 


JOB NO. 


PROGRAM NO. 

H2-120 


PROGRAM PREPARED BY: 

lames N, Orton 


PROGRAM CHECKED 8Y: 

POOL Review 


Sfc/60 


PROBLEM: 

SYMBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER- LGPSAP 


TRACK 


PROGRAM INPUT COOES 


Ok 

O 


LOCATION 


INSTRUCTION 


<x 
O 


CONTENTS 
OF ADORESS 


NOTES 


OPERATION | ADDRESS 


1 


/ 
















X 






1 |0 |0 


I K IpI 11 6l0l 


t 




first pass c. r. 






! |0 |l 


, pc |Z| Q 0,0| 


1 










1 10 |2 


— ' — u J - r ' ' ■" 

i K 1 t> 1 3i 310 i 


1 




a 






1 10 |3 


i be lz| a OiOl 




X 










1 |0 |4 


, be |p| Q 6|0| 


1 




1 






1 |0 |5 


— i — ^ i r. | n — i — i — 

1 IX iZ| Q 0|0| 


/ 










1 10 16 


1 C 1 j 1 1 1— . 

I Ix 1 r> 1 11 6 1 I 


I 




c.r. 


! 1 1 1 | | | 




1 !0 I 7 


i Jv i *l a mo! o 




X 










I 1° |8 


1 1 ici 0i5il| 9 


1 




ac=0 






1 1° 1? 


i — ' — ' — ' — 1 — ' — •— " 

I 1 xl t> 1 01 1 1 


/ 










1 1 1 |0 


l 1 xlij Ol OiOl 


1 




input starting loc 






III |! 


I 1 ir 1 a lil£H 


/ 


X 










1 1" 12 


I I lul 01 h I 3 1 


1 




3tloc * forbt ( stloc) 






1 l> M 


1 1 1 j I_GU.T > 

i J xlrl Oi 0|6| 3 


1 










t l> I 4 


1 1 8 j l_l I.-f 

1 1 xluj a oi^a 


1 




binarizfi (PIR 10. li) 






1 l< IS 


. I lh| 0i Sill h 




X 




stloc = binz ( stloc) 






1 |l I 6 


t I isj q 5"iH o 


1 






f 




1 H I 7 


i i itj a 013 1 5 


1 




if stloc fllspl 






1 II |8 


, i |bj qSiii U 


t 










) l» l» 


i i isi qSHi i 




X 










1 f 2 1° 


— ■ — ■ — ■ — i '■"' ■ 

i 1 it| 0| 0|2 i 2 


1 










1 |2 I* 


— ' — ' — ' — I — *- ■ — 

i I iui a oi3i 5 


I 




or stloc) lzsyt 






1 I 2 I 2 


II Ibj OtSl 11 I 


1 










1 " ' 1 ' 

1 12 |3 


i 1 ls| OKiOi 3 


/ 


X 










1 |2 |4 


i i |c| oi 511 15 


/ 




crl oe a stloc w 1.30=0 






i |2 |5 


i i x|pj aoi qo 


1 










1 12 |6 


i I x!i| q oi d 


1 




input modifier 


/111! _J 1 I 




1 12 1 7 


i i ir| qlti5i l 


1 


X 




-' 


,4.. -i.,„ -J J... ,. j i 1 ■ 




1 |2 |8 


i 1 Iui 0|iu3l 


/ 




forbt (mod) 






| j2 |9 


**■■ ! 

1 | x|r|0 |0,6 | 3 


1 










f | 3 1° 


r j i 

1 1 xlujO 1 015 I 1 


{ 






1 i 1 1 1 1 1 




1 |J 1« 


i i mi qSiil 7 


/ 


XJ 


binz (mod) 


FORM IP-iO 
PRINTED IN U.S.A. 






Royal I 

Of 
POR 


4cBee Corporation 

iTA PROCESSING DIV. /g2 J 
T CHESTER, NEW YORK V/ 


f 


■—. 


CARRIAGE ( 
CONDITIONS 


ETURN 

L STOP CODE 





Page Number 



, 










LGP-30 CODING SHEET 










PREPARED FOR: 


LGP-30 USERS' ORGANIZATION - POOL 


PAGE OF_ 

2 yfll 


JOB NO. 


PROGRAM NO. 

H2-120 


PROGRAM PREPARED BY: 

James N, Or ton 


PROGRAM CHECKED BY: 

POOL Review 


DATE 

2/5/60 


PROBLEM* 

" SYMBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER - LGPSAP 

■ i i i ii .1 in 


TRACK 


PROGRAM INPUT COOES 


Cl. 

o 

ft 


LOCATION 


INSTRUCTION 


a. 

O 

i— 


CONTENTS 
OF ADDRESS 


NOTES 


OPERATION | ADDRESS 


1 | 1 | 


1 1 ! 


/ 












j 

i ! 1 1 


1 1 1 


/ 


X 


— r 

,,!. I |, j 


1 1 1 




( 13 |2 


i 1 IcjOl Si 118 


1 




svctr - mod 


i 
III) 


1 1 i 




i |3 |3 


t l |cjO|5|2|U 


1 




* = n 


1 
.111 


1 » ' 




1 13 |4 


i j |XijO,0|ii,9 


1 






i — 
1 .1 1 ,1 


I 1 




1 13 |S 


i F | P|l j 6,0, 


/ 


XI 




out of. .bminris. nr 


i 
1 1 | | 


< 1 




1 13 |6 


i jx ( z|0 i 0|0 f 


/ 






> 
S 1 1 I 


| 1 




1 |3 17 


" * f l -- J •■ ' 

i ! xtP|3 1 5l0 1 


/ 




o 


i 
lit! 


1 1 


L I 13 |8 


, | X|Z|0 | 0|0 i 


/ 






1 1 t j 


LJL.-L™, 




( 13 |9 


1 1 x,p|0 ,5,0, 


/ 


X 




b 


ill! 


i ! 1 




! 1* (0 


-"-'"— U— 1 J 1 1 » 

1 i xizjo ioi q o 


' 






i 
• ill 


1 » 




1 1* |l 


i | xlziO | 0|0| 5 


/ 




error stop 5 '= 


fill 


1 1 




« H 12 


j I xi pi li 61OI 


/ 




er 

symbol table full 


i 
., 'ill 


_JL_L_ 




i ! 4 13 


i 

i ixizi aoi c)o 


TJX 






i 
ill! 


1 L 




! H H 


1 | x,pj 6; 1,0, 


'1 n 


s 


! 


1 t 




1 |4 |5 


, | XJZ10 | 0|0 | 


m 




I 1 1 1 


i t 




i |f 16 


s i xipju 1 5 io i o 


/ 


t 


i 

iii; 


1 ! 




1 |4 |7 


j 1 x|z 10 | 0| Q 


UJXl 




i 

i„ i, i i 


I J 




1 |* 18 


t I xiz.iO |0|0 | 6 


/ 




error stop. 6 


i 
i < i 1 


1 1 




1 14 |9 


, | jbjO ,5,1,1 


i 






i 

i i i 1 , 


1 1 




1 15 |0 


, S |a|0 |5,2 \h 


i 






i 
} 


1 1 




| 15 II 


1 1 iv 10 10)5 1 3 


i 


X 






i 
i i i 1 


1 | 




1 (5 |2 


i | ib p IUI 5|6 


/ 






i 
1 i i ! 


1 1 




1 |S 13 


, jxihj 6|3l6 13 


/ 




Izsyt(s) a neewd 


>ii| 


1 1 




| |5 14 


1 i fb | 0,5(2 |U 


/ 






i 
f 1 i 1 


I | 




1 15 f5 


i 1 ia|0|5iOi3 


/ 


N 

m 




III! 


1 1 




1 (5 |6. 


i I ih j 015 12 |li 


j 




f? « ,q + 1 , 


1 
fill 


I 1 




1 |S |7 


-,,J J. 1 J_ 1 ! 1_ 

i 1 |b|Oi5|H3 


I 






I 
II 1 l| 


...» 1 




1 15 (8 


• i I a ot5i 2IU 


i 






1 1 1 | l 


! 1 




| |S ,9 


i i ft j 0,0,6 ,1 




X 






i 
i i t I I 


J 1 




1 |6 |0 


, 1 |u . 0)0, h | 9 


\7 





if s (nmxml 


f 
i i I i i 


1 1 




1 16 |l 


' 8 1 lc 1015 il ]9 


i 






•Mil 


1 1 




I |6 |2 


1 1 In j OK 12 lit 


i 




s « 


1 

1 1 , . !, ,J 1 


1 « 




...J f 6 .,! 3 


t 1 io 1 0|5 111 9 


.«« . 


X 





FORM LP-12 
PRINTED IN U.S.A. 



Royal McBee Corporatpa 

DATA PROCESSING DIV. (23 J 
PORT CHESTER, NEW YORK \^S 



CARRIAGE RETURN 
/ =s CONDITIONAL STOP CODE 



LGP-30 CODING SHEET 



PREPARED FOR: 



LGP-30 USERS' ORGANIZATION - POOL 



JOB NO. 



PROGRAM NO. 

H2-120 



PROGRAM PREPARED BY: 

James N. Orton 



PROGRAM CHECKED BY: 

POOL Review 



PROBLEM: 



SYMBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER - LGPSAP 



PROGRAM INPUT CODES 



_L 



m 



FORM tP-IO 
PRINTED IN U.S.A. 



PAGE 

3 



OF 
/ll 



DATE 



2/5/60 



TRACK 



LOCATION 



Qil.l 



I. 1° I' 



I , ? I 2 



ILji 



JSLL 



10 |5 



12JL 



JUL 



LULL 



Jl 



Jl 



il 



INSTRUCTION 



OPERATION 



ADDRESS 



2 |0 



Hi 



12 H 



I 2 I s 



1111 



) 2 I s 



mi 



L3L.1 PjOjQ 



x 



X 



X 



X 



X 



Jill 



_LL 



ilOlO 



n| 0.1,5... 



eLPjiL 



Oil 



40il 



4PJ2. 



biOjiL 



XLP_il_ 



5\9j1 



Sill?. 



ijOlO 



BjOjl 



_P_Jk 



lijOj-i 



ui6,3 



£| 



0|0 



IJOJO 



M0J1 



40-Lk 



t]oj_i 



!|2_Li 



t|0 1 1 



49-1 



l|2±i 



b j o I 5 



s|P_Li 



a4_£LS 



4Qj_l 



*£ll 



b|P_ii 



a|0j5 



Mil 



°L° 



0|0 



0l2 



HI 



2(0 



2iP_ 



0|9 



lL2 



111 



119 



ojlo 



010 



Sii 



in 



M 



6,3 



CONTENTS 
OF ADDRESS 



M 



M 



n 



OjO 



OjO 



2{0 



iLk 



2i9_ 



0|2 



2|U 



2*9 



118 



117 



lK 



2JL 



ill 



2jli 



Oil 



IK 



n 



E 



Royal McBee Corporat: 



DATA PROCESSING DtV. 
PORT CHESTER, NEW YORK 




m 



m 



m 



NOTES 



1st wd of line 



last 6b char... 



if mi) Q. 



ac ■ Q. 



input location symbol 



iayh T»rri through ac_ 



LL»ri 5 "PTIfV 1 



„.„ ,wd at go. 



syctr - mod * orloo- 



iftUg 



s ■ s + 1 



CARRIAGE RETURN 
CONDITIONAL STOP CODE 



LGP-30 CODING SHEET 



PREPARED FOR; 



LGP-30 USERS' ORGANIZATION - POOL 



JOB NO. 



PROGRAM NO. 

H2-120 



PROGRAM PREPAREO BY: 

James N. Or ton 



PROGRAM CHECKED BY: 

POOL Review 



PROBLEM: 



SYMBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER - LGPSAP 



PA t 



/ X1 



DATE 



2/g/60 




PROGRAM INPUT CODES 
I 



-t-M- 



JL-J-J- 



-L I I l 



J L 



i i 4- 



x__L4 



J L_L 



FORM L 



PRINTED IN U.S.A. 




i_J_ 



i_l 



J_JL 



OjUiJl 



__40jJjJLUi 



i I 3 I : 



JJUi 



I i-bjo i 0|U.i. 



j_JL_LL|£lijlJLO 



I |3 [6 



i 1 [njO-lixg-i 2 - 



I 13 11 



1 I imioi5iOJ L2 



J_J_L£l°lljiJ-l 



J_i....lh|Q I 5 [______ 



S 



i I 4 I! 



_i_ j__jl^qjl_uijjl ZJ 

J__ixK) !lllt..L3J 






I_LU1 



i 4 lj 



J±_L! 



JL 



ii-LL 



Jl_H 



J! 



JL 



J5_il 



Jl 



JU,£ 



4_J__ 



JUL 



Ji_Ji 



JUi 



,l b 1 ° ,.. 



_l±_JLJ 



i<> |2 



j_ )3 



i^x|njLliLI_2 



j x;bf6 l 3I6J..3 






JL_Li4Q_Uiii-Li 



f fu p n6 i j_ 



JL-lL|0_Lli2j_Q 



J_xJLhJdJ_aid_U 



j_jii4q i g n i ? 



JaJOjliixl 



J_iZ_10JJji-L2 



s 



I lb p 1 g I 11 6 . 



±xjh_j6JJJ6_n 



Jii_j.Qt.2l 01.9. 



J__Jh4_CliLlLJ-l 



J^+OlljLiJ 



P 



a 



jjqj_j_!i_lL_! 



JJLls4_6l_3j6_il 



I lt|Olll6|2 



±JL^iU_JL_2L2 



Jt_4 1 2 t 0| ? 



Jb4_ll__J__U_l 



i la lOlg l 013. 



M 



M 



Royal McBee Corporation 

DATA PROCESSING DIV. /_; 
PORT CHESTER, NEW YORK 



B 



bi 



if s) nnganl 



fwHtmp-j)mod 2e30 at 29 



is 0-8 to 21-29 



21-29 



■ E random a..d rlr.mad = - 



ifier 



/Izsvt + r/_ 



jjqj__syt(r) (.Ls— Q< — 



Izsyt(r) » wd, 



I__sga(r) a nyofrr.. 



fi&s&X + r/- 



-1-f __3 / i ^«yt.(y^ 



CARRIAGE RETURN 
/ "= CONDITIONAL STOP CODE 















LGP-30 CODING SHEET 










PREPARED FOR: 

LGP-30 USERS' ORGANIZATION - POOL 


PAGE OF 

5 / 11 


JOB NO. 


PROGRAM NO. 

H2-120 


PROGRAM PREPARED EY: 

James N. Orton 


PROGRAM CHECKED BY: 

POOL Review 


DATE . . ., 

2/5/60 


problem: gnffiQLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER - LGPSAP 


TRACK 


PROGRAM INPUT CODES 


9 


LOCATION 


INSTRUCTION 


a. 

o 

ft 


CONTENTS 
OF ADDRESS 


NOTES 


OPERATIOM | ADDRESS 


1 | 


■ \| 

1 i 1 1 I 


/ 














1 ! 


1 
1 j 1 1 t 


/ 


X 




' ! 


i " '*' ' 

■ M '■■ 1 




Ot2lO to 


i 1 ie j 01 Si 113 


/ 


r ■ 


(r+l)mod nmax. 


i » 


lift 




1 |0 H 


i 1 lu I Oi 1 1 3| 9 


/ 






1 s 


1 '" * '""" "- 

MM 




1 10 (2 


— i«._j. ,i — ^ — i j. — )„. 

i \ ib j oi e i a it 


/ 


ira Itiply-def ined sym 


_JL_l__j 


1 ' * ■' — 

1)11 




1 10 |3 


i 1 Is j 01 5 i 013 


/ 


E 








v 1 ' ,( — ' — 

Mi) 




j 10 ,|4 


, 1 '|h j 0,5,2 ,1* 


/ 




s = s - 1 




1 ■ "~* — *- 
I 1 M 




1 |0 |S 


1 |x,pjl,9,0,0 


/ 




/ 




1 "'■■■■■■' — ' — 

III! 




! |0 }6 


. 1 ,l_ J. ..[ J.....S... 1 

I |z IB i 0|0| 0|0 


/ 








~ r — ' — *■ — ! — 

jilt 




j |0 |7 


I !X,pJ2,9 f 0,0 


/ 


E 




m 




lilt 




1 1° is 


i- — > — ■''• J— y— — *— ' -*■ 

1 Ixiz I OiOi 0|0 


/ 








I ' '-■■■■ 




1 1° f? 


, 1 L l_ J J...-.4... ».. . 

1 |x |p ! 0|0t 0|0 


/ 








fill 




1 1 I t« 


__i_ 1 !_l__f__J 1 1 ... 

I ixii 1 0|0, 0| 


i 


r 


ext wd through ac 




'■■"?■""* ■*■ — 1 -- 

! ! ' ' 




1 ll II 


— i — * — i — j — i — i — «... 

i i |b { 01 £ 1 1| 8 


/ 


Xi 






t i ' 

fit! 




1 I 1 P- 


I 1 la ! Of 5 1 0i3 


t 








1 ' " ' ' " 
1 1 ! 1 




( |l |3 


i I Ih J 01 ■> 1 It 8 


1 




syctr * syctr + 1 




i ' ' *"■ ■■-•— 

ill! 




1 II f4 


l ] |u I Oi | 6| 3 


i 









t ' ""■■" — 

til) 




1 II 15 


1 1 _! J.--X I.. .1 

, ix|p J 1|6| OjO 


! 


E 




second pass, cr 




1 ' 
1 I 1 1 




I I" I 6 


I lx!z j OiOl 010 


1 








i ' ' 

MM 




1 H i 7 


I IxItj j 313 1 OiO 


1 




P 




1 '■ ' 

(ill 




1 I' |8 


i |X|Z | 0| Oi 0(0 


/ 








I '-■" "' ■ ,,,, 

1 1 1 i 




1 i 1 1' 


1 | x |p I 1(0 | 0(0 


/ 


X 


2 




1 ' 
1 1 ■ f 




1 |2 |0 


I 

i Ixiz j 010 1 Oi 


/ 








1 ' 

1 1 ! 1 




1 |2 fl 


i |xipil|6|0|0 


/ 


, , 


cr 




1 
111) 




I |2 |2 


1 t X|Z I 0,0 | 0|0 


/ 








1 
[lit 




1 |2 |3 


i ixiz j 0|0i 0|2 


> 
i 


X 




stop 2. restart tape 




■ i i . i . . 




1 (2 |4 


i l ic |0|*| 1|9 


1 








III! 




1 (2 15 


, |Xjp i 0(0 j 0|0 


I 




1st wd of line 




f 

MM 




1 12 |t 


i ix|i | oi q o|o 


1 








I ' 

jilt 




1 12 1? 


i I 1 nj OK I 01 2 


1 


X 








1 

(III 




1 |2 |8 


I 1 |hp |5|2 |0 


I 








! 
fill 




1 |2 |9 


1 ! Ie |0,ln 5i5 


1 




last 6b char 




i 

Mill 




1 |3 |0 


1 1 Ic JOIS! Ii9 


1 








i ' 
M M 1 




1 IM' 


i 1 ISIOI5HI9 


'X 







FORM S.P-10 
PRINTED IN U.S.A. 



Royal McBee Corporation 

DATA PROCESSING DIV. /^j 
PORT CHESTER, NEW YORK\ 



CARRIAGE RETURN 
= CONDITIONAL STOP CODE 



LGP-30 CODING SHEET 




FORM LP-12 
PRINTED IN U.S.A. 



Royal McBee Corporation 

DATA PROCESSING OIV. /2? 
PORT CHESTER, NEW YORl 



CARRIAGE RETURN 
/ S3 CONDITIONAL STOP CODE 













LGP-30 CODING SHEET 










PREPARED FOR: 

LGP-30 USERS' ORGANIZATION - POOL 
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JOS NO. 


PROGRAM NO. 

H2-120 


PROGRAM PREPARED BY; 

James N» Orton 


PROGRAM CHECKED BY: 

POOL Review 


DATE 

2/5/60 


PROBLEM: SYMBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER LGPSAP 


TRACK 


PROGRAM INPUT CODES 


a. 
O 


LOCATION 


INSTRUCTION 


0. 

O 


CONTENTS 
OF ADDRESS 


NOTES 


OPERATION ( ADDRESS 


1 
1 1 1 1 I 1 1 


/ 














1 
1 1 « 1 1 I j 


/ 


X 




1 f ' i i i i 




nn io jo 


« I | y| 13 il|8 






set via 


.- J 9 1 1 1 1 I 




1 |0 |l 


! 1 1 bj0i5 i2|0 








I 
I 1 1 i | I | 




! 10 |2 


1 i i st OiU | 6,1 








-I .. « ! SI fi 




i 10 |3 


" "" ' 1 

i 1 ! t|Oi3 illO 




X 






M 1 1 I M 




1 1° I 4 


i i Is0(5i0|2 








I ' 




1 JO 15 


-* — *- ' — « — **— 1 — ' — I 

1 1 i t|0i3 i 017 






if wd - 800t ( 6-bit ) f 


1 " -*•-—*— 

t f I 1 ! 1 1 




j |0 |6 


■ ' " ■■ 1 '•■■ , * ,, ■" , ' ■'■ 

i 1 1 u|0i3 il»0 








t ' 




1 10 |7 


— i — i — i — j — i — i — > — 
1 ! tbj0iU|6 ( 2 








i i I I m 1 




1 |0 |8 


j j | h|0i£ ill 6 




r 


wklne « 80Ofc(li-bit). 


i 




1 |0 |9 


J ■'"• J 1 — ■ ' *"■■■■ 

i | I ui0i3 ! llU 


/ 






I 

\ i S | ! | i 




1 |l |0 


_ , — i — i — j. — i — i — , — 
1 1 i bjOlS i 2|0 


/ 




store c n Tnniand 


i 
' ' • I i.„i, 1 




1 |l U 


i ! i xii 1I4. i 6|3 


/ 


X 






i 
I I I 1 i f 1 




1 II 12 


J._ A. ,I_..._j 1. U...I 

I 1 1 e{0|5 |0|0 






j } V^ nn( ]J 


i 

I J 1 1 ! | | 




1 |l 13 


I 1 l h \ i^\ 1 \ 6 


/ 










1 11 14 


! t 1 n ! 1 l 1 !^ 


/ 






■■i ' " ■ 

1 | !„! | 




1 II 15 


1 I I u|0il 1 0|9 


/ 


X] 


input addrfiss avmbnl 


1 ' 
11 1 | 1 , i i 




1 |l I* 


1 1 1 s|0|5 1 0|2 


/ 






i 
iiiii-i i 




1 I" |7 


1 1 ltl0|Ull|2 


/ 




if wO 


s 

1 1 ! i I 1 ! 




1 I" 18 


■* ' ■*~- = 7 - lzr — «■■ — *- 

1 1 i uloh 1 118 


/ 




vc 1 


I 

i i . I I f | 




! i" i' 


t 1 Ibj0l5'!2i0 


/ 


1* 






1 

1 1 1 I 1 ! ! 




j |2 (0 


1 1 , nj0l5l2l2 


/ 






1 ' 
! I 1 ! I 1 | 




1 |2 |l 


li ■ ■' - l - 1 - 1 * "■— J 

1 | 1 M|0|5 1 0|° 


/ 






J 




j (2 |2 


l t ie|0,5ill3 


/ 




bits l-.9{wd#mplr| mod 


I 1 1 1 1 1 1 




1 |2 


! 1 lb|0|5|2|3 


/ 


X 


♦ • •X > 


1 1 •■ I | | | 




i |2 |4 


' ' "~ 1 ' " J ' 

1 1 ia|0lSll!l 


/ 






t 

M I | 1 | | 




1 |2 |5 


1 i | y|0i3 |2|6 


/ 






1 

I M 1 1 1 I 




1 12 |6 


1 1 ' '"" 
1 ix 1 b|6|3 |6|3 


/ 




/l7..qyt + r/ 


! 1 I j . 1 . 




1 |2 |7 


1 ' ' 1 ' ■ '- * 

1 1 1 s|0|5 I 2|0 


/ 


X 






1 
• » 1 1 ' f 1 




1 12 |8 


1 t 1 tJOl 3|3I8 


/ 




■ 


1 

i I ! | ! I 1 




1 I 2 I 9 


1 i i sjoi 5i0|2 


/ 






1 

1 11 1 1 II 




1 (3 JO 


1 1 Itj0l3l3i2 


/ 


it 


wd « lasyt(r) 


1 — — 

>■ » « I J 1 « 




| |3 I.I 


1 1 1 u|0| 3|3|8 




X 






FORM LP-IO 
PRINTED IN U.S.A. 








Royal I 

DA 


AcBee Corporation 

TA PROCESSING DIV. /2oS 
f f^HMTPB M«V Ynei? t / 


/ 


X 


CARRIAGE R 
COND1TIONA 


ETURN 

L STOP CODE 





LGP-30 CODING SHEET 



PREPARED FOR: 



LGP - 30 USERS t ORGANIZATION - POOL 



JOB NO. 



PROGRAM NO. 

H2-120 



PROGRAM PREPARED BY: 

James N. Or ton 



PROGRAM CHECKED BY: 

POOL Review 



PROBLEM: 



SXKBQLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER LGPSAP 



PROGRAM INPUT CODES 



-i-4- 



•U 



_L_L 



FORM LP-12 
PRINTED IN U.S.A. 



EL 



14- 



LOCATION 



Q i3 1 3 i ? 



■ L...H-L 



j_n_iL 



X__iLJL 



3 |7_ 

LJUL 




INSTRUCTION 



OPERATION 



ADDRESS 



« I lb | OK I 213 



I | |a j 0|g.J_ltL 



_L-JJ_iL 



J__l±_I°_ 



|4 



il 



I 4 P 



J±J± 



ii_LL 



AL 



If l». 



J±_l< 



Ji. 



-11 



JLL 



±L4< 



IL 



4±-iL 



JUL 



Ji. 



Ji. 



JUL 



JLA1 



JUL 



I I y] Qi3_1..3l.5L 



lx lb I 6 i3 i 6|3 



i fr| QilUULi. 



i^!LJ-QlkJ-ILa 



|. |b.,4_Qi£jLiL3. 



j ia |0i5 » 111 



±-jU&lllkLLl 



PAG, 



if 



OF 
/ 11 



DATE 



2/5/60 



TRACK 



CONTENTS 

OF ADDRESS 



NOTES 



m 



ixjb 1 6 13 



i_j_yj2ii 



jL|2j1 



JL 



o»5 



i__Je_4-Qii 



40jl1 



Jxi_ppJ£. 



Ix i z|0|0 



4kO 



IX 



zjOjO 



l.bj,9li 



jj^oji 



j U1401 



j__ii40ii 



-40JI 



1-4 r |°l^ 



j__ui|M. 



tx}r |^j_0j 



,l.xj„,uj0.t0 



j_j_jjoji 



u{0|li 



±a\ 



oig 



»x I PlOJO 



6a 



Ml 



2JJ. 



0|3 



111 



211 



mci 



010 



OiO 



010 



2|7 



Hi 



3.1.2. 



addr( 



/izsva + r/ 



^infl)»lzs ya(r) 



EL 



H 



./Ugyt t rZ- 



jL£-l7.ayt(r.) — ln_ 



(r+l)mod nrnax 



u ndefined symbol. / 



M 



210 



Oil 



in 



310 



ill 



ia 



Hi 



hi 



UL£ 



010 



kloc a q.qqqai3a4- 



a 



■yT™ 



/ 



Royal McBee Corporation 

DATA PROCESSING DIV. (29) . 
PORT CHESTER. NEW YORgy J ' 



3 



m 



u 



forbtQti.),. 



bin; 



...addrfwkloc) 



hex constant ....a.C-_°_CL 



CARRIAGE RETURN 
CONDITIONAL STOP CODE 













LGP-30 CODING SHEET 










PREPARED FOR: 

LGP-30 USERS' ORGANIZATION - POOL 
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JOB NO. 


PROGRAM NO. 

H2-120 


PROGRAM PREPARED BY: 

James N, Orton 


PROGRAM CHECKED BY: 

POOL Review 


"ATE . . ,, 

2/5/60 


'SYMBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER LGPSAP 


TRACK 


PROGRAM INPUT CODES 


o 


LOCATION 


INSTRUCTION 


o 


CONTENTS 
OF ADDRESS 


NOTES 


OPERATION j ADDRESS 


1 

I I 1 i I 1 1 


/ 














i 

...» 1 1 | 1 i j 


/ 


X 




1 -».--«- 
1 1 f f | " 1 | 




0[k to |0 


i ix 1 i|0 1 Oi 010 


/ 




input first half 


I 1 ..J, .J 1 1 

1 1 ! 1 1 1 1 




1 fO |! 


i S irjOi lu£|l 


/ 






I '■■■■ ' *" — 

• I I t ! 1 1 




1 10 12 


i i i ti|0 , -Jt|.| 3|0 


/ 




tr» )f-Mt, 


I I ! 1 ! 1 f 




1 10 S 3 


'- ' I ' 

l I IniOiSiOlU 


/ 


X 




a +. 1< 


' 1 ' ' ' — 

1 8 1 1 I ! 1 




1 f° I 4 


1 ! 1 j 1 4 UX. 

, j | c|0 « 5il|6 


/ 




. f -wkloc 


"' " ' '" ■"'— T — * ' 

1 * till! 




| |0 (5 


l__J 1 l___j. 1 1 L. 

| | X| piO | 0|0| 


/ 






— — *....,»„., j ,i i i 

1 « 1 1 | J, | 




i 10 |6 


i j XfijOi 0i0|0 


/ 




input second half 


f j. a j 1 




1 10 |7 


i 1 i r 10 i k\$-\ 1 


/ 


X 






' ' T , "" J ' ' 

1 1 1 1 1 1 1 




i |0 is 


1 1 IJZ_| 1 1 1 

1 1 |U|0 | U|3| 


/ 




+.n Jj-'hif. 


1 1 »■—■*-—«—- 

i i i i i ; i 




1 JO |? 


| 1 ! 1 j 1 1 "'■■■ ■ 

, | iraiO | $<0i $ 


/ 




at 31 


' ! ■■" ■' " 

1 t i ! 1 ' ! 




1 l» |0 


— i — i — i — j — i — 1_ ,t 

i | lajO i Sill 6 


/ 




+ *jfe!l on 


— j — i — j — j — 
i t I f 1 1 I 




1 1' !• 


, , ( hiO | 5|1| 6 


/ 


X 




. . .T.rV1nn 


l ■ ■■■" — ' — -i 

I ! 1 | J i 1 




1 1' 12 


! i ,b|0,5,l,5 


/ 




l 


I 
1 l 1 j 1 1 | 




1 l> 13 


— i — i — i — j — h j — i — 
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